
MANIIAL TRAINli\« 


FOR 


SECONDARY SCHOOLS IN INDIA 


BY 

A. H. MAClvKNZIK, M.A., H.Sc., A.H.C.Si. 

IXDfAN KUrCATlONAI. SKIlVirK, 

I'KINCIPAL, HKBlKil (JKADK THAlNINCi i'OU.KfiK, 
ALLAilABAl). 


A];;T$3)lHABAD 

THE INDIAN I'ftESS 


1912 






Tkaouhrs' Tkaimm; Class at tmk Hh.hkk Gkauk Thaimni; Coi.fat.k. Ai.i.ama rad. 





P R R F A C R 


M result of the* (’oiifereiici^ lu‘M nr Nnini fnl in ltK)7 for the 
im|)rov(‘inoitt of Secondnrv fMucntioii, n class for tr}iinini» 
teachers in Ivlucatioiial \Vh>o<l\vork was started at tin* Hii‘hcr <iracle 
Trainiiii*' College, Allahaba<l. 

A (.’ourse suitable to Indian (‘oinlitions was worke<l out, and, after 
stiindini;' tlie t(*st of two years’ (*\|Ka*ience, was presca’ibed by tlie 
M<lncation Department of the Dnite<l Provin(‘(*s for ('lasses \'II and 
\4II of Ani»'l(>\'ernaonlar Schools, and, with some a«lditions, by the 
School- Li^avint!; (A‘rtilicate Ikwird for their (‘ertiii(*atc. This course in 
its linal form is set out in <l(^t4rd in this book. It consists of a series 
of exercises, desiuiied to introdiua* the pupil to tool manipulations 
in order of dilHculty. These exercises, however, an* not the* rmly 
ones which vixw serve this purj)ose. On the contrary, tlaw an* only 
suji^estivi*. 'fhe teacher shouhl endeavour to stimulate tin* inven- 
tive powers of pupils by eucoura^ini^ them to jlesii^n for themselves 
models which can be executed by the pr(*scribed tool op(?ratimis. 

'Idle aim of tlu* coursi* is an educational one, — to ^ive dexUjrity 
to the hand and accuracy to tin* eye, to develop self-reliance, to (adti- 
vate habits of n(*al ness and exactnes.s, and fo train to patience and 
perseverance. It does not aim at nmkic^ fioys mechanics^; it yill 
nevertheless, by developing a taste and eftltivalin^^ a ♦re«f>^ect 
manual work, ’predispose t^)wanls in^(uHtria7 life Ix^ys who wo^ld 
otherwise swell the nmks of caiuli<l*^^2.s for clerical iK>stH. 



( ii ) 


MMtlwiJ- is in<l(‘l)r(M| to Molijimmafl Xasir Hiissiiii Khan, his 
HHsistaiit, who flu* <lrawiiii»s, aiul i^ava nialiy vahiablo practical 

suggestions. Ii<* has to (*xpr<*>s his ol)lit;atioiis also for general su^ii^es; 
tions ohlai?u*<l IVoin flu* wrifini's <>1’ those fuac-hcrs who have led the waN 
in tlu* <it?v(^lopment of Manual Instruction iji lni!dand. 

In the Appendix partieidars an* iiiv(‘n n^nardini»^ the laiildini;', 
Inrnishinn*, and tvpjippini! of a Manual d’raininn’ Workshoj). 

A* H. M. 






LMSSON l.^ 

IVfaterials and Instruments for Drawing:. 

'Pile followiiii' fiiatorials an<l instnnnonls aro noiM'ssary : 

I'apor, linl)l)('r, Uiilor, Diviilors, S(*t.-s([iian's, 1 )ra\vin^-l)()anl, hiawiii^- 
])iiis, 'L'-squaro. 

Pencil. TIm' host, kin<l of i>oncil to nsc' is a fairly hard ono 
or [1. n.). Noatfioss and acouracy dopond on 
liavinf» woll-sharpi'iK'd poncils. Yon .^tJtonld hare 
hro prorils'^ ono shai*p<*n(‘d to a (in:* poijil, as in 
Kitj. l(n), and tli(‘ otlnn- to a Hat “oliisol point," as 
in Fi^. l(//j ; tho foriiHM’ is used for marking points 
and tho latloi* for drawing linos. 

Paper. -I’his should he of i^ood (jiiality, with 
a smooth siirfaoo which will not po(‘l oil oasily 
nndor tho aotion of tho rnhhcr. A oonvi'niont 
si/o is If)" X 1 '2 '. 

Rubber.- -rhis should he froo from i^rit, and 
not so soft as to wear away o isily. Whon ns<‘d it 
should bo rnhhod in ono diroction only; 11' yoi^ 
rub it baokwards ami forwards you aro apt to (w) (^) 

dirty and tear the paper. '' 

Ruler. — Any good ruler will do, but it wilf be an ad^^ntago to 
have one showing* centimetres as well as inches, and having the inohen 

♦Noth. Kor oonviMi'n'nef' tin* ih into “ tosHoi.s," Imt th<*«o r«ay occupy 

tho class for several lesAin perimls, 
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rliviflod Into* teiitliH, twelfths, and sixteentlis. Fi« 2 shows portions ( 
the front and back views of sncli a ruler. 




Fig. 2. 


A precaution to remember in usinij a ruler is that when a mark or 
measurement is bein,i» mad(' at a particular ])oint of the ruler, the eye 
sliouhl bt^ plaeo<l vertically over the point. 

Dividers. — d'his instrument (Fi^. .*») consists of two sharp pointed 
legs hinged together, h is useful for marking on a drawing a measure- 
ment of a given lengtin 'Phe measurement is taken by opening out the 
legs so that the points are tin* required <listance apart. Sometimes this 
distance is taken fron^a drawing and sometimes from tlie ruler. 

Fig. .s/ 

Set-^uar^8,‘^'rhese are shown in Fig. 4. • They are used for 
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Drawing-board. — .\ (.-on von lent si/o of Ijoard is 20 inclios Icjiig and 
Hi indies vvi<l(‘. It should be W('ll constructed, so that it will not warp in 
the hot weather. The paper is attaduMl to the Drawin^-laKird by four 
(hiuciufj-piiis, as shown in Fig. o. 




Fig. 5. 
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T-square. is ustMl \viii» the hrawiii^-board, a.s shown in 5. 

T’he T-s(|uare is nioved up and ilown the l)rawin.if-l)oard hy sliding 
the eioss j)ieee (ealleil tlic Slock) a/^ainst ihe lelt-lrand edge of tin* 
Orawing-hoard. 'riunv imisl he complete conlael Ijetween llie stock and 
the (‘dge ol the lx 'art!. 'Die best way to ive(‘j) tin* T-s(Juare in position 
when a line is being drawn is slnavn in I'ig. (>. 
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LKSSOX i>. 

Drawing^ of Lines. 

Exercise 1. — To dratr stmiyht liiivx of (jicvn Uniyth. 
l*ioceecl as Follows : — Lay the ruler Hat on tlit' paper, and, liohliii^^ 
il lirinly by the four lingers of the left hand, in the manner slnnvn in Fi.ij. 
7. make two clots at the required distanee apart. The first «lot should not 
])(• made at tin' 0 mark, as the ruler is generally worn at tin' (Mid, hut al 
(he V or 2' mark, 'fiie pencil should he held nearly v(‘ilical, as shown in 
(he li^oirc. In drawiiiL; the line the pencil shonhl he presseil aLrainst (he 
rnh r only snllicleiitly hanl lo loaqi (he ])oinl always at llnr same distance 
From the cd^e oF the ruler. 



log. 7. 

Draw straight lines the following lengths : — • 

6^ inches; 2^ inclitm ; 4^ inches ... .Ml in the direction tin? long siile of the 

pajHT. 

„ ; 22 „• ; 4J „ ... All in the direction of the short side ftf ihe 

pafifer 

3* „ ; 3J „ •; oi »f ••• All oblhjuely across the paper,' 
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Exercise 2, — V’o <lraw a namher of lines i)er[)e} idle alar to a fjiven Line, 
I )niNv a line Ali .1" Mark on it four points Di, U 2 , 


C, C, C, C4 



I" apart. I’laoo (la* ruler along AIj ainl slightly below it. Place 
the set-xjuare again'^l the ruler so that one of the culges forming the right 
augh* almost passes through the point I tj. The rulei’ ami set-s(]uare should 
Im* h(‘hl as shown in Kig. !> by placing the tirst and fourth lingers of the 
h*f( hand on the rider, and tin* si'cond ami third tingi'is on the sot-s(|uar(‘. 



Fig. «. 
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The first ainl fourth fin^roi*s will hohl the ruler h\ position, iiml tlie 
second and third nn"ei*s, whicli should be pressed downwards, will (wert 
a slight p\dl towards the ruler an<l so hold the set-stiunre in position. The 
per])endieular line Cl I >1 sliould tlien be drawn tliroui^h lh«' point Ih, as 
shown in Fij'. U, the pencil bein^' hold in the ri^ht hand nearly vertically. 
'Po draw the line C 2 I b ^ho two tin^^ers of the left hand from tlu‘ 
set-square, and move the set-s(piaie by the s(‘eoiid lln^j(*r ef tin' ri^ht 
hand (Fit;. 10) until the odfje passes throu^^h the point l^. The li#,;ure 
shows how *tho pencil may be held when this is b(‘in ;4 don(‘. Wlam tin* 



KiK 10, 


set-s(juarc is being moved the fin^yer which moves it should also keep it 
pressed slightly against the ruler. 

Exercises*— To draw parallel lines qt angles of SO"', 4T, and 60^ to a 
given line- 
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Pr<KM'<*fl as in tin* last. (*xcrcis(» iisin;^ rla* othor (•‘d^os of the sot 
Hfpian's as shown in Kii;. 1 1. 


hxercise 4. /<> ilmir a mnnher oj fKimUrl to a ifircn line, 

1^1 aw ;i liiu* AM (Mi’. II?). l*la<*o on<* of the sot-squaie tlirou^di 
llio liiu', iis sliowii ill Kif;. Ii*. I’laco tlio nilc'i' s.> tli.it aiiotli(>i' cclgo of the 
sot*sipiui<i lios alon^ it atiii tliiMi aiovo tin. si.t'S{[iiaro aloa^ tin* I'lilor, as 
ill I lie provioMs oxrrt'ist*. If tin* sol'Siiiiai'c* l)i> inovod in tlio direotion of 
til.' arrow i l''i«. 1:.’) tlio parallol linos A, It,, Aj H,, olo.. niav lio ilrawn. 
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LESSON 3. 

Drawing' of Solids. 

Y'ou are given a solid (4" X 3" X 2"), (Fig. In). I’laee it on tlie table 
and look at it liori/ontally in the direction of the arrow li, so that only 



Fig. IS. 


the rectangle AFEl) can be seen, and draw this rectangle. This is 
called tli9 EleVfttion ef the solid (hig. 1(1). Now look vertically down 
on the solid in the direction of the arrow P, so that iio|hing but the top 
side^can be seen. Draw the rectangle ABCL) which yon see. This is 
called the Plan of the wlid (Fjg. 16). Finally look at ‘the solid, again 
horizontally but in the direction of the arrow Q,* so that only the 
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rectangle AHOF can he seen. Draw this rectangle. 'I’liis is called 
the Side View of the solid |Fig. JO.) 

4 > ^ • 3 

I ' • t 

I ■ ; i 


ELE-UATION 1 SiDEL ViE-W 

I 

I 

I 

— h"’*! 


s 


Plan 


Ff;?. 1«. 
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VVf may expims this in nnotlior way. Vour tt^acher will show you 
throe bla(‘k-l)oar(ls hiu^'tMl to^othor at right angles 17). 



Kip. 17. 


® The front vertiral boiird VI' is called the Vei'tical* Platte and the 
horizontal board HP is called the llorizotttal Plane. ^ The teacher will 
place the solid between the planes as shown in Pig. 18. 
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lumgitio tilt* four liorizontal ivlgos of i1m* soli<l wliii’li nro ]»cr|)Pii(li 



K'ik- 

Pillar to tho vortioal piano, to he? prodiioeil to moot it ; wo frot tin* elemtwn. 
Imagino tlio four vertical cd^os prodiiood to moot tlio liori/.oiital piano; 
we got tho plan. Similarly, if wo pi’CMluco tli?* other horizontal odgcH to 
moot tho third black-hoard wo get the side view. 

All those drawings show only two dirnensioiiR of the solid ; the 
elemtion shows the length and height, tho plan shows tho lofigth and 
breadth, and the side view shows the height and breadth. It is convenient 
to show ill one drawing all the dimensions of the block. Such a drawing 
which will show ill throe dinionsions, gives aclear*idoa of the appearance 
of tho object as a whole. It is calleil a Conventional Isometric Projection. 
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IV) <lrn\v fi (Miiiventional isofnetric? projection of tlie block prf)ceefl as 
follows : -- 

|)raw a horizontal line AB (Fig. 111). 


M 



At any point draw lines 01) OF each making an angle of ,W with 
the liin^ AB. Mark off a distance (M*' on OD of length V (the length of 
the bhx'k) and on OR mark off 0(r of length ?»' (the width of the block). 
At F, (^, (1, draw F(l, OK, OF, each of length 2" (the height of the 
block) and all perpendicular to AB. doin IIK, and KF, and draw FIM 
parallel to KIj and IjM parallel to KIF. The figure you have now drawn 
is the conventional isoni4^trlc projection of the solid. 

Exercise 6. — ^^ake a tirannug in conventional isometric projection 
of the same block standing on its end. 



W< X )I>AV( ) liK 
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LHSSOK 4. 

Tools used. — Jat'h VUt)u\ Trij Stfiutrc. 

Tool Manipulations. — Nucr Phniintj, Nthjr Phinimj. 

Jack Plane. — Tliis is a tool lor inakiiii^ a ron^di stirlact' of wood 
('von. Kii;. sliows t!n' <^<Mi«'ral appoaratua* of llic Jack riaiio. It is 
al) iiil lt>" l'>n^4, - ! widt‘, and .’5" dcoj). 



Exaniino your plane. Nr»fiee eapeeialh^ tlie knob, fliroat, irons, 
wed^e, and bandit*. Turn the plane over and notice the flat sole, ^nd 
the cutting iron prgjecti ng slightly from the mouth. Now you will take 
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your plane to piecen. Ifold it as shown in Fig. 21. (Notice that the 
plane is held hy the lingers of the left hand ) Hold the huinnier in the 




Pig. 21. 


righ\ hand and give a few sharp, taps .m the knoh of the'plaiie; thus the 
wedge is loosened. Put the hammer down and take-out the wedge and 



MANUAL TRAINING. 


irons. Examino tlie irons. 1'liey rnnsist of a fMittin#?-iron ainl a cap-iron 

(Ei^;. 22.) 



V\k 21 

The chief use of the cap-iron is to prevent tlie wood from splitting 
by Inrnin^f the shavin^^ aside an<l breakin^^ it as soon as it is ent from 
llie wood. 23 shows liow a sliavin^; is tnrnerl aside by the cap-iron; 

as the lower opening of the throat of the plain* is narrow, tin* sljavin^ is 



broken as the plane moves forward and the broken shaving? passes ont 
through the throat. Notice that the edge of the ^nttin^-iron is nbouf 
below the ed^e t)f the cap-iron. Sometimes it will be necessary for you 
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to miHcrew tli <3 oa|>-iron from tlir (Mittin<'-iroii in onler to sharpen the 
latter; you will then proeoed aeeonlitifi to the directions driven in tlie 
Appendix. 

T<» rejilaco the inuis, hohl the plane with the left hntid, as slunvii in 
Kijf'. 24. 'riio irons are ins««rte(| in (he throat until the cuttiii^^ ed<;e 


i . ^ 



h'lK. 24. 

])n>jivts from Hie sole a distance ccpial to tlie tliiekness of the shaviujj 
required. (You will lind it easier to he.^iu hy taking olT very thin 
shavings). If when you are inserting the irons you place the first two 
hugei*s t»f the left hand at the m«»utli of the plane, yni will bo able to 
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jiuli'j* l)y rlio tMiflinir wluMliorif is stniiolii, ain] piojoctin^^ to 

llio riijlit ext(Oil. Tlio tlninib of th«' h'ft iiaiid should l)«' pn'ss(‘d on (ho 
irons to kooi) tlnnn in position whik* (ho wcmI^h* is insoitod with tho ri^ht 
hand and drivon in with tho hanimor. If, aflor tln‘ wod^t* has l>o(*n 
diiv(*n in, too nuudi of tho cutting o«I^^' appoars ludow thos(»lo, a tap with 
tho haniiner on tho knoh will oansc* it to jL(o hacdc. If, on tho otlnn* hand 
too littlo of tho oil^'o shows holow, tap tho top of tho iron with tho hainnnM-. 
A tap with tho haniint*r on an od.i^o of (ho iron will sot ii l i^rht if ono 
ooriito- of tho onltinir (^loo is lowor than th(M)ihor. \flor any of thos(‘ 
adjnstinoiits, tho wo<|oe should lx* tiohtiUKMl. 

Try Square. 'Fins (Mmsisls of a rootan.iinlar stcxd hlado lirndy tixod 
<it rhiJft mnjli's into a hard piooi' of wood (<-all(‘d tho 



mk. 2 :.. 

It is nsod for di'awinir linos at ri^^ht audios to an odrr(. ,>[ a 'block 
(jf Wood or in tostiiis^ whether two cd</os aro at ri^^ht an^'los. 

Exercise -To plane a side and the edfjes of a hloek of }oood. 

Yon aro given a bh><-,k of WiHvl >abont 5") and ar(f required 

to i)lane one side :ui<ltwo edges, ho that the edges will be at right angloH 
to the side. (Of the six snrfaees of a l)loek, there are two at the ends 
and four others.* Of these four, wo call, the broad ones siden, an<l*tlio 
narrow ones edjes). • 
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(a) To plaup a aihi . — Place tlie wood on the bench against tlie stop 
and hold the plane as shown in Fig. 20. Notice that you must stand 



Ki^t. -in. 

behiml the plane with tjic fee* apart, ami that the handle is grasped firmly 
with the right hand, whih* the left hand presses over the knob of the 
plane. Push the plane forward, using the arms only (not the trunk of 
the body)? At the bt^ginning of the stroke press the front of the plane 
firmly ilown u;itli the left hand, but, as the plane moves over the wood, 
reletise this pressure, and on the other end 

of the plane, by the right hand, 'fhe plane should be moved in the 
direction in which the fibres of the woxl run, called the grain, and 
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on the return Htroke shonh) I)e lifted off tlie \v<hm 1 . 'I’lie pliinin^^^ Kliould he 
continued until the Hinface is level. The surface is tested first hv the eye 
and then by placing the ateel rule^' across the wood in dilferent directions, 
and liolding the wood and rule up to the light, as shown in Kig. 5i7. 



Kig. 27. 

NVhen the surface is (rue it should be marked ^See Kig. -8' to 
distinguish it. The planed hice is called the face aide. It is usefid also to 
mark with an arrow on one face of the wood the direction of the giain. 



F ACL S<DL 


\ 

I Facl Elnac 


• X 


\ 

—rc 




• Fig. 28. 

♦ Notb. — T he gt^l rale is divided Into tenths of an Inch on one edfce, and into 
sixteenths on the other. As it is made of steel it does not wear away easily or lose its 
shape ; on this account It may l>e used as a straight edge.” 
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(h) T<i phtue an edfjp. -V\nvt‘. Hio \V(>o<l in tin* vic-o, as sliown in 
Ki^. ill. The plane is ns(!<l as before, Imt. the pressnn' on tlic front is 



Fig. -iy. 


applied only by the tluimb of. the left hand. 'Plie fini^<*rs are allowed 
to move along the faee side in order to steady the |Tlane. In order to 
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t<*st \vlietlit*r the ed^e is plane ami at ri;»ht an^^les to the fare side, use 
the try s(piare, as sliown in Fig. 30. 



Fig. 80. 


When the edge has been planed it is called 4he face edge and is 
marked by continuyig the mark on the face side (See P"ig. 28). The dircc- 
ti(m in which the grain runs also should be marked by an arrow head. ^ 
P^or further practice in planing, plane the other edge of the W(X)d 
so that it will be at light angles to the face side. 

5 
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LESSON 5. 

Tools used. — Marking Gauge. 

New Tool Manipulation : 

Marking Gang's. This is n.sed for makiiii; lines on wood pandlel 
to o!io edi'o. It consists of four parts : A, the sti'in, 31) which passes 
through the sUxik, G, to whi(di it may he lirmly fixed in any position hy 







Fig, 81 . 


the thumb screw 0; near the end of the stem is the spur D. wliieh is a 
sliort piece of steel, sharpened to rule lines on wood. 

Exercise 2.-/0 mark fines on a block of wood hy means of the mark- 
ing gauge. 

On the piece of wood, of which in fiCsson 4 you planed a side and 
edges, yo\i are rec|uired to draw lines on the side aiul on an edge. 

(a) To draw lines on the side. the marking’gauge in the left 
han^l by the stock with the stem passing between the first and second 
fingers, and, having loosened tlie screw, adjust the spur to a distance of 
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from thf* stock by tappiai; one einl of tlie stem on tlie bench. 32 

shows how the adjustment is finally made. Tighten the screw. 



Fiff. 82 . 


Set the end of the wood against the bench stop, so that the grain of 
the wood is running towards the stop. Place the face of the st/3cl: against 
the edge of tlie woSd and ilicn press tlie pin slightly into iha wood. The 
line is marked by. pushing the gauge steadily along the wood, with.the 
pin at a slight inclination towards the direction in which it is moving. 
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Notictfi how the w(X)(l and ^auge are lield 33). When the line is 
heiii^ drawn the stmik should be in complete contact with the edge of the 
W(jod 



Fig. .H.’). 


‘Draw other lines a<] justing the 

3 ;, 2i\ 2i\ 2r. ifwr. r, r. 


gauge to tlie following distaiices : 
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{})) To draw linen on an edtje. — Phiro tlu' wood in tlio vico, M). 

|)raw 4 lines on the edi^t* J apart. 'Plie (itjiire shows how the hainls an* 
placed, so that a line may he stea<lily drawn. 





Kig. 84. 
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LKSSON (j. 

Tools used.— Knife, SmuoiJnny Plane, Tenon Haw, Jack 
Plaiu‘, Try Stj[uare, Marking Gauge. 

New Tool Manipulations.— ilfarkz??,^ unth knife, sawing with tenon 
saw at right angles to the grain, end planing. 

Marking Knife.— You will use this knife to mark lines on wood. 
It consists of a blade (J steel fitted into a handle. The blade is oblique, 
(Fig. 35). 



FiR. 86. 

Smoothing Plane, -'riie general shape of this plane is shown in 
Fg. 3b. M(‘ing only about S' long it is useful for planing short surfaces, 



such as the ends of a prism. 'l*he irons, wetlge, and the throat, etc., are 
tin? same in principle a^» in the .lack Plane, but the .'Smoothing Plane, being 
small, can be pressed <lown more Hrmly than the Jack Plane against the 
surface of the wood. Also the edge of the cutting iron of tlie Smoothing 
Plane, unlike that of the Jack Plane, is straight, ami so does not make 
slight grooves in the surface of the wood. It is therefor^ used for making 
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a smooth surface. For sharpening; the cuttin*; iron <»f the Smootliin#; 
Plane, see the Appendix. 

Tenon Saw —This saw is slioivn in Fij;. IM. Notice* that the tcet.li 
(»f the saw are not in tlie same lii»e. They are bent alternately in opposite* 



directions. 'I’his is calleil the “set ” of the* saw. 'I'he obje^e't of the s(*t is 
to enable the teetli to clear a space, e’alleel the* chv/mne'C, for the* blade ol 
the saw ( Fi^^ ‘hS). Pupils sliouhl not try to sharpen their envfi saws; the 


Clearancl 


i 


FiK. »8. 


operation is adillicnlt one and, should pupils attempt it, they will probably 
only make their saws more blunt and perhaps pr;rmanently injure them. 
The teaclier should take some h'ssons from an experiene-ed meehaiiic e>n 
saw sharpening, and, after he has practiseel with an ohi one ami acquinsi 
skill, he will be able te» k(*ep the* saws of the pupils in gooel weu’king con- 
dition. Until the teacher acquires this skill the saws should be sharpened 
by a mechanic. They shoidd not require sharpening more than once* ^ year. 

Exercise 3. — To make a rectawjnlar prism and to cut from it a 
niunher of blocks of equal dimensions. 

^ • 

The piece of wood given to you to work from is about 12" x 2}" x 1". 

You are required first to make a rectangular prism T X 2" x J". 

Plane a aide and an edge at right angles to each f)ther, as in Rxtu- 
cise 1, and mark tl¥?se. 
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To make the wood the retiuired thiekness. -8ct tlie murking gauge 
to I', and iriark a line on tlie face edge at tliis (listauee troiii tlie face aide. 
Turn tlie other edge uppenaost and mark it in the same way. Now plane 
the bottom side of the woo<l to the ilepth of the gauged lines, and test it 
liy the steel rule and try-square to see that it is a plane surface and at 
right angles to the face edge. 

T(f make the wood the ee<iuieed width. —Set the marking gauge to 2" 
and mark a line on the face side, at tliis distance from the face edge, 
'rum th(! W(»od over and mark a line in the same way, mi the opposite 
side. IMam* the .second long <*ilg(> of the wood to the d(‘pth of these 
gauged liiK^s, and test by the try-s([uarc lo .see that il is a plane surface 
and at right angles to the face side. 

'I'o make the teood the w/aord leiKjth. -I'swio tin. try-squaie and 
marking knife draw a continuous line at right angles to the t‘<lgi*s, about 
J” from one end. Fig. dl) shows how this is done, rhe try-square is 



Kig 3U. 
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held (irmly a^^aiiist. tli<* wood and the lim* is drawn l>y lioldin;; (ho knife 
lik<* a pen anil making the out with the point of the knife. Now place 
the wood in the vice and plane it <lown to the lino by using (h(‘ sinootli- 
ing plane. Fig. tO shows how the sinoolhing plain* is nso<l. In order lo 
prevent the plane ljr(*aking the edge of the wood when h‘aving it, a guo<i 
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plan is to placte an(itN*r piece of wood (the piece used in Exercises 1 ami 2 
wouhl he suitable) close n}> against the piece being planed. The other piece 
of wfX)d should be of width not less than that of the piece being planed. 

By means of the ruler, try-square, ami niarki?]g knife d^raw another 
continuous line n)und the wood, at right angles Ui the edges, at a dislapce 
of 9’ from the planed end. ?'ig. 41 shows how this ineasurement should 
be made, 
e 
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SiiwolT till' iM.nioii (»f wool projrcliiiiLr Ix'vond flic line iliawn, 
nmkinM siiw-cut about « IVoni tbo ri«lil side ni this line. Tlu' extm i" 
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of woo<l is l(*ft to lu‘ plaiiod off with tho sinootliiii#; piano (sor bolow). In 
onlor to saw oif tin* ])!(»jt*ctini? portion you nso tho lunch hook. 

'rin* honoh lionk consists of a slab of W(H)ii (al)()nt U' X ti " X I") with 
two pi(*ces (alxiut b X IV x 1 ') scrowod on opposite ends I-). 'Pin* 

object of tho bonch hook is to onablo one to liold n pio<*o of wood in 
position wliilc sawin<» it. It also provonts tlio saw from injiirin;' tin* 
b<‘in*ii. The drawing shows how the bonodi hook is phiood on tho honoh. 
Tho bench ho(»k may also Ixi fastened in the vice as shown in Fi^;;. -43. 
riio forefinger of tho ri^'lit hand is (*.\tcndoil ami pressed a^jaiiist tin* sitlo 



Fig. 48. 
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of the Haw, which in hold upright. The woofl is held by the left hand, 
whoHo forefinger guidon the saw when coiuniencing to cut. 

Begin by making a light pulling stroke on the end of the wood 
furthest from you, and follow thin by a light pushing stroke. The first 
cut should 1)0 inaile with the further end of tlie saw held in position 

(1) Fig. 44. 
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Gradually lower the saw until position 2 is reached. Do not press 
on the saw, but use a light stroke; the saw will then make its own way 
through the wood. Now, using the smoothing plane, plane the second end 
down to the marked line, as in the case of the first end (Fig. 40). The 
teacher will now examine the fwism which you have made. 
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For further pnuM’u ‘0 in savvin^^, <lra\v fi eontinnoiis lines ronnd the 
wood at distance of 1" apart, and saw olT from the woo<l (> small prisms, 
1" X J" X 2". After onttin^r ea<di piece, test with the try-scpian* to see 
whether or not yon have made a ent at ri^jht an^jles to the ed^'^'s. 
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LESSON 7. 

Tools used. ♦lack Plane, 'rrv‘S(|nare, Marking? Oaufje, Marking Knife, 
Smoot liin^' Plane, Tenon Saw. 

IDxcercise i.~- Square Prism. 

1 he toaohor Inw a few eoinpletod inodelH* of what you are to make. 



ElF.VATION 1 SlDFlVir.W 


Plan 



c 

♦Tho teacher will have no difficulty in providinjif class models after the course has 
been goinK on for a year, 08 he may kwp for this purpose the In'st mmlcls made by his 
ilrst year’s class. 
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We filiall call these eJass modeh. First take ineasurenieiits from one 
of these models and make a rou^h dimensioned sketch of it. Now yon 
will work entirely from your own drawin^js, except when you are in a 
dinieulty, when you may refer to the completed model a>;ain. 

From your rouf,di sketch makt* careful full-size drawings (elevation, 
plan, side view, and conventional isometric sk<‘teh) of the model (Fi^. 45). 
'Flic (lrawin. 4 » is said to he full-aize when its dimensions are the actual 
dimensions of the model. (l)o not take any measurements from the 
drawing's in the hook as these are not full-size.) 

'riu'se an' your irorkintj drau'itKjs. Hsin^ these as a ^^uide, you 
are recjuired to make from the piece of wood supplied to you a prism of 
the dimensions ^'iven in your drawin^^;. 

Tin* model is made in the same way as the prism of FiX(*reise 3, hut 
when linished will he* in section (/.e., when cut a(U*oss perpendicular to 
its length at any point) a perfect s<iuare. 

N(m:. - You will keep this ami all future ukhIoIk wln«*li yon muko. When you havi* 
eompU'tod a uuKk*! |U!t a lalu'l on it and write on the lahol (1) your name; (2) the time 
taken (ift hours) in making the model. The tea<*her will initial tin* lahel, if he thinkH 
that the work is sat isla<*tory. If tin- work is not satisfaetory you must repoat the e\««reise. 
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LKSSON S. 

Tools used. .I;ick Trv-s(jij;irc, Alnrkin^^ .Uarking 

Knife, Tcimn Saw, Smoot liin^^ IMam*. 

New Tool Manipulation. Saau’//// wUh tman naw with the <jva 'ui. 

Exercise 5. - liedangnlar l*ri.wi with lowfitwlinal (Uid tranacene 
s(tw euln. 

^ on aj‘(‘ ^'iveii a pi(‘c*(‘ of wood alxad I" and are required 

to imike from it a mod(‘l similar to that (.f the class model, which is a 
tYH^tanmilar prism with saw tmts to oiv'(Mi depths; sonu! of the saw (Uits 
are parallel to the length of the wood (lon^^itudinal) and otliers are inadt* 
ai'i'oss the wo(xl (tratisverstd. .\liik(‘ sketches of on(‘ of the class imxlels. 
Then make eand’iil fnll-si/e working drawin.i^s ( Ki^. fh). 

.Make a reetan^odai' prism ol the dinumsions ^iven in your drawin^^ 

.Mark with peiuul, usin^ tin* try-sipiare, transverse lines all round 
the prism at a distance of 1 T’ from each end; these are ^mide lines show- 
ing to what depth the longitudinal cuts have to be made. With the 
gauge, mark lines on each side of the prism at a distance of 1|" from the 
face edge. Ih) over these lines with pencil, using the rider to guide tin* 
p{‘mnl. 'rhese are guide lines showing to what ilepth thi^ transverse cuts 
have to be made. .Mark out the longitudinal lines with the gauge at the 
distance apart shown in Fig. Mi, but, in order that they may be easily .seen, 
go over them afterwards with the pencil, using the try-square to’guiile 
the pencil. .Mark out the iransverst^ lines at the distance apart shown in 
Fig. ^1), using the try-sipiaiy and marking knife. (In over them with tlie 
pencil. .Ml lines should lxMX)ntinued round the edges and marketl on 
both sides of the prism. Place the wood in the vice and saw along the 
marked lines to the depth of the guide lines. 

Finally, smixnh down the rough edges of the cuts by using the 
smoothing plane. 
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LESSON 9. 

Tools used.- ZlewgZ, Driner, Jack Plane, Try-Kquare, Marking' 

Knife, Marking Gauge, Tenon Saw, Smoothing I’lane. 

New Tool Manipulations. — One of heml, uae of iicreiv-iirivei\ mwimj 
tliromjli a face ohlifpiely to the grain. 

The Bevel. — This tool (Fig. 17), like the tiy-square, consists of a 
st(X'.k made of hard wikmI, and a steel blade with parallel exlges. Hut, 
unlike tlie blade of the try>square, the blade of the bevel can be adjusted 



at any angle to the stock, h is used for drawing Hues incline<l at 
dilFereiit angles to an edge. The blade of the bevel has a slot in it. 





MANUAL TRAININO, 43 

By If)osenin^ the screw at the end of the stock tlie Wade can he adjusted 
to any angle, with the screw in any position of the slot. When the 
adjustment has been made the screw should be tightened so that the stock 
will grip the blade firmly enough to prevent it moving. 

Screw Driver. — The shape of this tool is shown in Fig. 48. It 
(-•onsists f)f a hamlle made of hard wood, and a steel blade. It is used 
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for driving in screws. The blade is shaped like a wedge so that it will 
fit into the groove on the head of the screw. The screw is loosened or 
tightened by turning the handle of the screw driver and at the same time 
applying a vertical downward pressure. 

For particulars regarding the sharpening of the screw driver, see the 
Appendix. * 

Exercise 6. — Rectangular prism unfh oblique saw cuts. 

t * 

You are given a piece of wood about 12" x 2^" x V and are required 
to make from it a rectangidar prism with saw cats inclined at to the 
edges (Fig. 49)« Make sketches of the class morlel and then make vW)rk- 
ing drawings. (Fig. 49). 
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Make a rectangular prism of dimensions lOf " x 2" x J". Using tlie 
try-square and pencil, mark points along one edge of tlie prism at distances 
14 ", 2\ 24', 3", 34", 4" from eacli end. 'riiese marks give tlie positions 
on the edge from which inclined lines will be drawn on the wood. Loosen 



Fig. 60 . 


tlie* WWW of the bevel. In doin,? tliiN the bevel ahouhj he placed flat on 
the bench and the screw driver held vertically {Fi,?. 50). 
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Set the bevel to an angle of 60 ° by means of tlio sot-square (Fig. 61 ). 


ii '■ 
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Now draw the inclined lines IVoni the points on the edge by means 
of the bevel and marking knife, the bevel being used like the try-square. 
Go over the lines with pencil. (Ising the marking gauge, draw a 
line along the middle of each edge, ami draw from the points on the edges 
vertical lines, by means of the try-square and marking knife, to meet this 
line. Go over these vertical lines with pencil. Place the prism hori- 
zontally in the vice and saw along the innlined lines down to the lines 
gaugeil on the e<iges. 



4B 


MANUAL TRAININO. 


LESSON 10. 

Tools XkBdA. —Firmer Chml^ Jack Plane, Try-sqnare, Marking? Knife, 
Marking Oauge, Tenon Saw, Sinootliiiig Plane. 

New Tool Manipulation. — Horizontal chiselling across the grain. 

The Firmer Chisel. — rhiH consists of a steel blade fitted into a 
wooden handle (Pig. 52). The blade thins towards the end, which is 
shaped like a wedge, and is used for paring wood, when the plane could 
not be conveniently used. 



Fig. Sa. Fig. 68. 


The teacher will, separate the handle of a chisel from its blade and 
show you the “ tang*’ (Fig, 53) which keeps the blade from turning in the 
handle, and the shoulder which prevents the handle from splitting when 
it is struck a blow with the hammer. For particulars regarding the sharp- 
ening of chisels, see the Appendix. 
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You are given a piece of wood about \2" X 2i'' x I". Make from it a 
rectangular prism ol' <limeiisions 9" x 2" x J". Using tbe marking gauge, 
draw a line on tlie face side at a distance of 1} ' from the face edge. Draw 
another line similarly on the opposite face. These lines give the depth of 
the three vertical cuts through the face edge. 

Now draw on each face two lines at a distance of from the face edge. 
These lines give the depth ( !{ ') of the two cuts through the other edge 

Using the try-square and marking knife, mark out on the two faces 
of the wootl and on one edge the outline of the three cuts* through the 
lace edge. Similarly mark out the two cuts through the other edge. Go 
over all these lines with the pencil. 

I’lace the wood in the vice and saw along these lines to the required 
depth. The cuts witli the saw must be made so tliat the “ clearance ” will 
be entirely in the wood which is to be removed. 

I’he rectangular portions of wood between the saw cuts must now be 
removed by means of the tinner chisel. The wood should be firmly fixed 
in the vice (Fig. 55.) 
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Hold the chisel, sloping slightly towanls the hnndle with the bevelled 
edge uppermost ; the right liand should grasp the handle jmd the left 
slionld grasp the blade (Fig. Tm). 

Remove the wood by pushing the chisel steadily forward, (hit off 
tliin pieces of wootl at a time, and be careful to keep the left hand away 
from the cutting edge. 

In removing the wood cut away more from one side than from the 
other ; thus, •when you have got down to the gauged line on one side the 
wood will slope up from the line to the other side as shown in the sketch 
(Fig. ob). 'rurn the wood round and cut from the other side. Finally 



Fig. 66. 

make the bottom of the groove flat by paring with the chisel held 
horizontally liy the right hand and guided by a finger of the left haml. 
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Exercise 8. WootUm l^attern (/»). 

Make skelclies oF tlie class iii(»(lel aii<l then inaki* workiii^^ «lra\vin^s's 
(Kigiire o7). 

You arc ^^iven a ])ic(*e of \vo<mI about. 12"x2.1"X 1." Make IVoiii it a 
n'ctan^^ular prism of <limcusions D'x^'xJ." ]\y means of the bevel, 

marking knife, pcmeil, aiul marking gauge, <lrti\v the outline of the obbupie 
(uits ; in doing this, proceed as in Exercise b, but work to th(> dimensions 
shown in your drawings. 

Saw along the piuicil lines to the depth of th(‘ lines gauged on the 
edges. Now chisel out the waste wo(m 1 as in Exercise 7 ; yon will have 
to use a chisel smaller than the one used in that exercise. 

Figure nS shows the positiem of tin* hands <luring tln‘ proeoss of 
chiselling. It will b(' se(Mi from the ligure that tin* lingers are protected 
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from the edge of tlie chisel by the wckmI ; nevertheless great care lyust 
be taken that the chisel does not slip and cut the fingers. 
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LESSON 12. 


Tools used. — P'inner Oliisel, Jack llane, Ti y-sqnan?, Marking Knife, 
Marking Gauge, Tenon Saw, Sniootliing Plane, Bevel, Screw Driver. 



/ Pl/\n / Side VieV', 
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Exercise 8. WootUm l^attern (/»). 

Make skelclies oF tlie class iii(»(lel aii<l then inaki* workiii^^ «lra\vin^s's 
(Kigiire o7). 

You arc ^^iven a ])ic(*e of \vo<mI about. 12"x2.1"X 1." Make IVoiii it a 
n'ctan^^ular prism of <limcusions D'x^'xJ." ]\y means of the bevel, 

marking knife, pcmeil, aiul marking gauge, <lrti\v the outline of the obbupie 
(uits ; in doing this, proceed as in Exercise b, but work to th(> dimensions 
shown in your drawings. 

Saw along the piuicil lines to the depth of th(‘ lines gauged on the 
edges. Now chisel out the waste wo(m 1 as in Exercise 7 ; yon will have 
to use a chisel smaller than the one used in that exercise. 

Figure nS shows the positiem of tin* hands <luring tln‘ proeoss of 
chiselling. It will b(' se(Mi from the ligure that tin* lingers are protected 
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from the edge of tlie chisel by the wckmI ; nevertheless great care lyust 
be taken that the chisel does not slip and cut the fingers. 
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Saw through the edges along tlie lines which mark the boundary 
of the cuts. In doing this do not hold the saw vertically, but inclined 
to the edge of the wood at the same angle as the lines. Place the wood 
in the vice as in K.Kcnrise 7, and remove most of the waste wood by hori- 
zontal chiselling, first using a narrow chisel and then a wider one as the 
opening gets larger. When nearly all the waste wood has been removed 
lay the wood flat on the bench hook (Fig. bO). 

Holding the chisel vertically by the first two fing(‘rs and the tliunib 
of the loft hand, as sh«)wn in the figure, remove a. small piece of wood 
at u time until the gauged line is reached. 
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LKSSON IH. 

Tools used. -Kinnor Chisel, Jack Plane, Try-sqnare, Marking Knife, 
^^a^kin^ Gauge, Tenon Saw, Smootlnng Plane, Uevel, Serew Driver. 

New Tool Manipulations. — O/iam/er/wf/ with phiue mth f/n* tjraw^ 
chamferinii with chisel acros.<i the grain. 

Exercise 10. — Rhomhm with chamfered edges. 

Make sketohes of the class model. Notice that in plan the model is 
ji rhomhws, that is a parallelogram with four equal sides. Notice too that 
the face side and the four edges do not meet in four lines hut in h>iir strips. 
These are c.alled chamfers. They are surfaces which are equally inclined, 
at ail angle of 45", to the face side and edges. Chamfering is a simple 
means of ornamentation in wood-work. 

Make the working drawings. (Fig. 61). 

(Yon need not make a conventional isometric drawing.) 

You are given a piece of wood I". Notice carefully how 

the grain runs. Plane two sides and one of the edges parallel to the grain. 
With Uie bevel, mark <^nt*on the two planed sides and on the planed edge 
two lines at an angle of 6(T, to the face edge and 6' apart. ( Pig. 62.) 



Fig. «2. 
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Saw ofT the waste woorl A ; the saw alioiihl ho made to move in the 
waste wood about y from the lino drawn by the bev^el. Similarly saw off 
the waste wood B. Remove the small portions of waste wood, left after 
sawin^f, by planin^x down to the lines with the jack plane. Now yon have 
a piece of wood sha])pd like that slauvn in Fig. fi3. 



To complete the jhoinijus draw a line on both sides of the wood; 
this line is shown dotted in the figure. Plane off the piece G. Tl]e piece 
of w(K)d is now, in plan, a rhombus. 

The chamfering* of the four edges of the face side still remains to be 
done. Fii*st mark out four lines on the face side, each being at a distance 
of 4* from the line in which the corresponding edge meets the face side. 
Then draw four lines on the four edges, each of these also being at a 
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distance of from the line in which the face side meete the edge. 
'Phese lines ure shown ilotted in Fi^. 64. 




The rhumb gauge is a small piece of woofi, with atone eiui a notch of 
the deptli (}') of the chamfer. Each pupil ilhould make his own thumb 
gauge from teak wood. In using the thumb gauge fix the wood vertically 
in tlie vice. Place the point of the pencil in the angle formed by the thumb 
gauge and the face side, and, holding the pencil neasly at right angles to 
the face side, draw the gauge and pencil together along the wood. Fig. 64 
shows the position of the wootl, gauge, and pencil. In this way draw^all 
the lines on the -face side and edges. The thumb gauge is used in pre- 
ference to the marking gauge, as the spur of the latter would make a 
9 
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vertical cut into the wood, and so would prevent a clean intersection being 
made between the chamfer and the face side ami edges. 

To chamfer the two edges parallel to the grain, i.e., edges (1) and (2) 
of the plan (Fig. (11), use the smoothing plane. Place the wood in tlie 
vice, and holding the plane at dfp to the face side (Fig. (Ki) plane in the 




Pig. M. 

directioft of the grain until yon reach the two boundary lines of the cham- 
fer. While planing you should take strokes which go the whole length of 
the wood ancl should hold the plane so that the two boundary lines are 
reached at the same time ; the plane should be guided by the left hand 
which should also keep it pressed down on the wood. 
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To chamfer the two edges across the grain, i.e., edges (3) and (4) of 
he plan (l^ig. bl/, place the wood in the vice and remove thin shavings 
)y nieans of the f" firmer chisel. Fig. 67 allows how the chisel should be 



Fig. 67. 

held. The cut should be commenced with the right-hand corner of the 
edge of the chisel, which should be pushed forward by one hand, while 
the other hand should gradually push the blade across th^ wood until 
the left hand corner of the edge is reached. Continue removing a little 
wood with each stroke until the chamfer boundary lines are reached. 
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LESSON 14. 

Tools used. — Trying Tlane, Rammer, Mallet, Firmer Cliisel, Jack 
Plane, Tiy-Hquare, Marking KnilV, Marking Gauge, 'I'enon Saw, Smooth- 
ing Plane, Bevel, Screw Driver. 

New Tool Manipulations. -Vertical chiselling obliquely to the grain, 
inlaying. 

Trying Plane."- Fig. (kS shows the shape of the cutting iron of the 
Jack Plane. 



Fig. 68. 


It is obvious from tlie^hape of this iron that a Jack Plane cannot 
praduce a perfectly smooth surface ; the plane will make in the surface a 
number of very shallow grooves as shown in Fig. 69. 



Big. BB. 
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The Trying Plane diffiM's from the daek Plane chiefly in having a 
cutting iron shaped like tliar in Fig. 70. 

It is therefore possible to proihice by 
means of it a more true surface than when 
the Jack Plane is used. .\lso the Trying 
Plane usually lias a longer body ami a witler 
iron than the Jack Plane; it is therefore 
mori' reliable than the latter in removing 
irregularities from the surface of the wood. 

It is used hir finishing wood which has been 
planevl first by tlie Jack I Mane. Its iron 
should never be set at more than rfa • In 
the following ami all future Kxercises you 
should finish the smoothing of surfaces with 
the 'frying Plains, after the Jack Plane has 
been used. 
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The Hammer, —'fliis is shown in Fig. 71. The luwl is of iron, and 
is used generally for < I rivhig in nails, in a goml hammer the head is 



well-balanced on the handle, which should be about a foot long, and bo 
shaped that it is easily grasped by the hand. • 


The Mallet. — This is a hammer with a 
Its blow is not as sharp as that of a ham- 
mer with an iron head, and so it is used for 
striking thingfi which would be injured by 
an ordinary hammer, e.g.^ the wooden handle 
of a chisel. 


large wooden head (Fig, 72). 



Vltf. 72. 
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Exercise 11. — Rectangul/ir Prism with Inlaid pieces. 

Make Hketi^hoH of the class model, and tlien make working drawings 
I Fig. 73). 



Fig. 7JI. 
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You are given a piece of wood ltJ"x2J"xl.' Make a iwtangnlar 
prism of dimensions 9''x 2" x f." 

Using the bevel and rule, mark out the position of the grooves jn the 
wood. For the three grooves whieh are perponflieuljir to the edges of the 
prism proceed as in FiXercise 7 ; first saw along the honndai y lines of the 
groove (keeping the “ clearance” of the saw in the waste wood) to a depth 
of I," and tlien chisel out the waste wood by horizontal chiselling. 

In the case of the four oblique cuts do not saw along th(‘ houndary 
lines, but about inside them, and chisel out (as in Exercise 8) the waste 
wood between the saw cuts nearly down to the lin(*s gauge<l on the edges. 
In order to remove the remaining waste wood (A and R, Fig. 74) 
proceed as follows : — 



Fig, 74. 

Place the wood vertically in the vice, and, using th(> chisel and 
mallet, deepen the boundary lines 0 which are marked on the edges. 
Now place the woo«l horizontally in the vice, and, using the chisel (with 
I ' bladej and mallet as in Fig. To, chisel out the remainder of the waste 
wood A and H. Now finish the groove by chiselling out horizontally 
flown to the lines gauged on the edges. 

From tuji wood (or any other dark woed) make a rectangulai prism 
about 8" in length, and a little more than f'" in thickness and in breadth. 
It is very important that the face side of this prism should be exactly at 
right angles to the two edges ; the face side and tw^ edges will then fit the 
grooves. From the prism cut off pieces about 2" long, and, by gradually 
reducing their breadth by the smoothing plane, fit them Into the three 
grooves which are at right angles to the edges. The fitting shouM be 
very accurate, and should be made by taking off small shavings, trying 
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llu' Ht, reducing the hremlth a little more, and so on, until an exact fit 
is obtained. A few taps from tlie liammer may be necessary in order to 
drive the pieces home into tbe grooves. This process is called inlaying. 



75 . 

Make another similar prism of length about 10" and from it cut 
off pieces and insert them in the oblique grooves. 

Saw off the projecting ends of the inlaid pieces, and smooth the 
edges of the prism with the smoothing plane. Finally smooth the sur- 
faces of the itdaiti pieces down to the level of the face of the prism by 
using the smoothing plane ; the pieces should be planedMown one after 
another, the planing being parallel to their length. 
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LESSON 15. 


Tools used. — Finuer Cliisel, Jack IMaiie, Try-square, Alarkiiig Kuife, 
ilarkiiig Clau;,% Tenon Saw, Siiiouthiiig IMane, Trying Plane, Mallet. 

New Tool Manipulations.— V'erlica/ diUeUimj at vujhl amjlcs to the 
<raihf iiovizontal chiselling with the grain. 

You have now had sullicieiil practice with various tools to enahle 
oil to make useful things. You will go on learniug the further uses to 
vhich these tools can he put, and also the uses of other tools ; hut as far 
IS possible you will learn new uiaiiipulations in making things which you 
;an pul to use in your homes. 


L 




:1 




L. -J 


I 

■N' 


Elevation 


Slop View 



10 


Fig. 70. 
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Eiercise 12.— Match Box Holder. 

Make Hketches of the class model and then make working drawings. 
(Fig. 7(5). 

You are given a piece of wood 4"x3"xl". Make a rectangular 
prism of dimensions x X 

Mark out the position of the chamfers by means of the thumb gauge 
as in Exercise 10. Mark out the position of the rectangular hole in the 
<!entre by niearis of tlie marking gauge. Fix the wood horizontally in the 
vice. Using the chisel and mallet, mark out the boundary of a rectangle 
whose sides are about inside the sides of the rectangle which was 
drawn by the marking gauge. The dotted lines in Fig. 77 show the 
lines thus cut by the chisel. In doing this hold the chisel vertically 
by the loft hand with its bevelled edge away from you ; the long sides of 
the rectangle should be cut with the or 1" chisel, and the short ones 
with the J" chisel. 



g. 77. 


You will now chisel out the wood inside the inner rectangle. Fig. 
78 shows how the chisel and mallet should be held in doing this. The 
chisel is held in the left hand, and sloping, as shown in the figure, with the 
bevelled edge on the side away from the body. You will find it con- 
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renient first to chisel wood from one end of the rectnngle, ani) tlien to ro to 
the other end of the vice and chisel from tlie other end of the rectan^lt^. 



FI*?. 78. 

When yon have in this way ohiselM out wood to the depth of the 
boundary cuts forming? the inner recUn^le, deepen. these cutsenll more 
and chisel out a^ain. Continue this process <if deepening? the boundary 
cuts and chiselling until you reach to a depth of jV- v!*rtical chisel- 
ling remove wocsl from the sides of the hole until you reach the gafiged 
lines. Finally reiT\pve the extra of wood at the bottom, so that you 
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may have a liolo exactly of the dimensions jjiven in the drawins. In 
removing the lost of wood from tlie bottom of the hole it will bo better 



Fig. 7B. 

lo dispense with the mallet and ii.se the oliisel as a .sci-aper. Fig. 79 
shows the position of the hands and the ehisel in this final operation, "" 
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LKSSON 16. 

Tools used. — Firnior Cliiscd, Jaok IMjiiio, Try-scpuirr, MarkiMij Knifo, 
.Markin" Oan,"e, Tenon vSaw, Bevel, Serew Driver, Sniootliiii" IMiiiu*, Mallt'l, 
lluniinei', Tryiii" IMano. 

in ti»e followin" Kxereise tliere are no new t«)ol manipulations to 
learn, but fnrlher praetiee is "ivtm in tlie imp')rtant inanipnlalions h'ariit 
in K.xercises 11 ami 12, namely ehisellin^^ ami inlaying. 

Glass Paper. -Pli is eonsists of paper with a eoaliii" of powdined 
"lass "Ined to it. It is us(?«l for linishin" surfaces wliieli eann(>t (‘aslly 
be linislitMl by the sinoothiii" plane, it can be pnrehastsl in s(n’eral 
«le^ire(‘s of linenoss, varyiii" from "0,” whiitli is v»*ry line, to “ 21 ” whieli 
is coarse. L’lie most convenient siz(‘ for onliriary wood is “ 1,” The 
best method of nsiii" ijlass pap(‘r is to stretch it across the snrlact‘ of a 
small block of wood; it should be moved with tho (jrain. 



Plan 

Pig. 80 . 
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Exercise 13. — Name Board, 

Make sketches of the (;lass model and then make working drawings. 

(Fi«. 80.) 

These drawin^js inc]u<le a ftectloa through AR, i.e., a drawing showing 
the appearance of the wood which would be exposed by a out'through AR. 

You are given a piece of wood about Make from 

it a rectangular prism 8"x 4"xt''. Mark out with the marking gauge 
the positions of the grooves for the inlaid pieces. (Jhisel out the grooves 
in the manner in whi(rh the groove for the match box was made in 
Kxercise 12. 

From tiiH wood, or any other dark wood, cut two rectangular prisms 
of length (ij", of width a little more than and of deptli a little 
more than F* Ry means of the bevel mark the lines AR, (vO (Fig. 81) 
at 45" to AO. 


a 

Fig. 81. 

Saw along ihese lines, making the ‘clearance’ of the saw lie in the 
waste wood. Now lit the pieces into the hmg grooves. Yon may do 
this by using the smoothing plane to reduce them to the exact size 
requin'd. For very accurate work, however, you should use glass 
paper instead of the smoothing plane in the final stages of fitting. 
Similarly prepare pieces for the shorter sides of the inlaid rectangle, 
and fit these into the ctUTcsponding grooves. 

Finally, plane d6wn the surfaces of the inlaid pieces to the level 
of the surface of the rectangular prism. 
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LESSON 17. 


Tools used. — Bmdaid^ Nail Punch, Firmer .lack Plane, 

Trying Planej^Vy-square, Marking Knife, Marking (iange, Tenon Saw, 
Bevel, Scrwr Driver, Smoothing Plane, Hammer. 

New fool Manipulations.- -BorZ/a/ with hradawl, nailiutj. 


Bradawl. — This tool is shown in Fig. 82. It e«»n- 
sists of a steel blade A and a wooden handle B. 

It is used for making lioles iti wood for the insertion 
of small nails ; these holes save labour in hammering tlie 
nails, and, by providing a way into the wood for the nails, 
they prevent the latter being bent when they are driven 
into the wood. It will be seen that the bradawl has a small 
chisel etlge ; it should therefore be placed across the fibres 
of the wood when it is driven in, so tliat it will cut these. 

Nail Punch.-— It is often desirable to sink the lieads 
of nails below the surface of wood. The mil punch is used 
for thrs purpose. It con'sists of a piece of steel (Fig. 83) 
about long, tapering to a rectangular or circular end. 



Fig. 82. 


Fig. 88. 


After the nail has been driven 
into the wood the nail punch is 
placed on the head of the nail and 
hammered until the head is driven 
below the surface. 

Nails,— The most common 
kinds for Mangal Training work 
are shown in Fig. 84. 


Illl}ll)fll)l 


9 (a) 


irt 

(T 


w 


(Ci 

Fig. 84. 
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(a) and (h) arc tlic most useful. Botli are made from wire and 
so arc callcil loire nails ; the section of (a) is circular, and of (h) oval. 
Owin>( to their sharp points they are easily inserted in wood, without 
risk of splitting' it. I'lie nail (c), called the cut brad, is also useful 
in light wood work. 

Exercise li. StuoL 

.Make skel(^ln‘s of tlu^ class model and then make woj'king drawings 
iKig. Moj. 



Plan 


Kijy. 86. 
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Make 5 rectan><ular prisms ef dimensions as follows ; — 

One prism 12" x 8" x (for the top of the stool). 

Two prisms, each 12" x 1" x f" (for the sides of the stool). 

'1^0 prisms, each 4|" xll'x (for the legs of tlie stool). 
Ki()n]^m last two prisms, using the bevel and tenon saw, sliape 
the legs awshown in Fig. 80 ; in cutting out the triangular piece see that 



• • 

the clearance of the saw is in the waste wood. 

You will now fit the pieces of the stool together. 

Place the two side pieces together and mark on them two lines A, 
A‘, at a distance of 2" and 2J" respectively from one end. (Fig. 87). 


i 




Fig. 87 . 

These give the position of one leg. Similarly mark out the position 
for the other log, by lines B, B‘, at distances of 2" and 2{^ respectively 
from the other end. 

11 . ' * 
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On each piece of wood mark with pencil the positions at which holes 
should be bored by the bradawl for nails. The positions of these holes 
are shown, (H), in Fig. 87 ; they lie mid-way between the lines. 

To bore the holes witli the bradawl place the piece wood on the 
bench hook (Fig. 88). Hold the bradawl vertical, with thA(>uttlng edge 



Fig. 88. 


at rtght angles to the grain of the wood, and push 'the tool steadily 
forwarfi, twisting alternately slightly to the right and left. 
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Place one of tijie legs vertically in the vice and bore the corres- 
ponding holes in this leg with the bradawl (Fig. 89) ; the sum of 





the lengths of the two holes bored by the bradawl stiouia oe lesa 
than the length of the nail to be tised. Similarly bore* holes in the 
other leg. 
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Now fix one side piece to the legs witlj nails. To do this hold 
the nail (Kig. JtO) between tlie finger and thumb of the left hand and grasp 



Fig. 90. 

tlie Ijamnier in the ri^ht hand at the end of the handle. Cause the nail to 
enter the wood by a tap from the hammer ; then remove the fingers and, 
by a succession of steady blows, drive the nail home. 

Turn the partly completed stool so that it lies on* the bench with 
underneath ; nail on the other side piece. 
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Draw lines with pencil on the face side of the top piece (Fip:, 01). 



Fi#f. 91. 


These lines give the positions for lines of nails fastening the top 
to the sides and legs respectively. The figure shows the positions at 
which holes, fl, for the nails should be bored on these linos. Iloro these 
holes in the top piece, and at the same time the corresponding holes in the 
side pieces and legs. Nail down the top piece. 

Using the nail punch drive the heads of aJl nails just below the 
surface. 
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LKSSON 18. 

Tooli VLtBd,— Compass, Pile, Jack Plane, Trying? Plane, Smoothing? 
Plane, Tenon iSaw, Bevel, vSciew Driver. * ^ 

New Tool Manipulations. -J Wo/ Gomjms, modellim^^ with Jack 
Plave, use of Pile. 

The Compass.— This tool is used for drawin^j circles on wood. A 
coininon form is shown in Fig. This form is called the Wing Oompass. 



In one of the legs there is a slot through which passes the “ wing 
(A) ; the leg can be fixed to any position to this wing by means of the 
screw (B).* * 

The Pib*— This tool consists of a steel blade on the surface of which 
▼erycsmall ridges have been cut. At one end there is a* “tang” which 
fits into a wooden handle. The coininon files used in^ Manual Training 
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are the Hie, the half-round file, the triangular Hie, and the cirenlor 
Hie. These are shown in Fig. 93. 




Kig. m. 


'riiese imines have been given to the Hies on account of the shapes of 
their Gross-sections, which are also shown in tlie Hgure. A file is cleaned 
bj’ dipping it in hot water, wliich loosens the sawdust, and then by drying 
and brushing it. 

Exercise lb,— Round Rider, 

Make sketches of the class model and then make working drawings. 
(Fig. 04). 

r 

t 


Elivation 



Plan 
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Make a square prism of length \2\ and with ends V square. At 
one end draw the two diagonals (a) (Fig. %). 



With the point of intersection of these diagonals as centre des<;ribe 
with the compass a circle touching the four sides of the square. With the 
bevel ilravv Four tangents to this circle at the points where the diagonals 
cut it. To do this put the stock of the bevel against one side of the pi ism, 
and i^ove the blade until its edge coincides with a diagonal. Tighten 
the screw and move tife stock until the eilge of the blade is a tangent 
to the circle; then draw the tangent. You thus get the eight sides (Fig. 
%) of « regular octagon (i.e., a figure with eight equal sides.) 

Make a thumb gauge the depth of whose notch is equal to the 
length AB (Fig. 95), and draw lines on the sides of the prism through 
eacli of the angular points of the octagon (Fig. 95). Draw an octagon on 
the other end of the prism by joining the ends of the lines. 
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You have to make an (xitagunal priftm by chamfering the edgea of the 
square prism down to the lines drawn on its sides. This is done by means 
<>i the Jack Plane, and the process is called “ modelling with the Jack 
Plane.” It woVild be difficidt to fix the prism in the vice for this process 
of modelling therefore you should adopt the following arrangemeJit: — 

Make two rectangular prisms A and B, about U"x2"xP', and 
chamfer one edge of each (Fig. JO.) 
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Place one block 'about 2^ ' x x I"i aiifl another block 1) (about 
I" X 1" X 1") between the prisms, C to act as a stop and IJ to keep the 
prisms equally apart. Fix the prisms A and B in the vice, and place the 
square prism between the chamfered edges and against tlie stop C 
(Fig. 97). 



Kig. U7. 


^ Reduce the square prism to an octagonal prism byv using tlie Jack 
Plane (Fig. 97). N<»w remove the angles of the octagonal prism one by 
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()ne by means ()f the Srn<)()thin« Plum* fFi«. i)8). You will see from the 



Fig. 96. 


that the prism is turned by the fingers of the left hand in order to 
bring the edges to the U)p in succession. 

The prism slmuld now be made exactly circular by holding it in 
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le left hand, as shown in Fig. iM), and, while tiiniing it, pushing thf 
lialf-round file forward with a steady pressure. The file on the hack 
stroke should be allowed simply to glide over tlie surface of the wood. 



Kig. 
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LESSON 19. 

Tools used.— Fivmov Gowie, Jack Plano, Tryin^j: Plano, Tenon 
Saw, Marking? Gan^o, Markini' Knife, Compass, Try-sqnaro, Tlinmh Oan^jfe, 
Bovol, Screw Driver. 

New Tool Manipulations. — Gouging, stopcham feving. 

Firmer Gouge. —'PI I is tool is sliown in Fii;. 100. 

[ — ? 

KiR. 100. 

It is simply a chisel with a concave blade. The convex surface of 
the blade is ground to form the cutting edge. For particulars regarding 
the sharpening of the gouge, see the Appendix. 

The Holdfast -This is an appliance for clamping wood tollie bencli 
when it is required to liold it steadily in one position. One form (called 
the “ G cramp is shown in Fig. PH, and its use in Fig. 101. 



Fig. lOl. 

Exercise l^.—InksUind. 

Make sketchei of the class model and tlion make working drawings 
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Make ii rectangular prism nf (limension> IK' x ,*ij' x }". l)n the face 
side and edges which meet it, mark lines with the thumh ^iange lor the 
chamfering of the uj)per edges of the stand, l^rawon tlie face side the 
construction lines for the ink-wells and pen-rest (Fig. lUiJ). 'riie longi- 
tudinal lines should be drawn with the marking gauge and the lines at 



right angles U) these with the try-square and mar kitJg knife, I 'sing tlie 
bevel draw lines (a) < Fig. 103) at iff U) the longitmlinal lines, and, with the 
point of intersection of these lines as centre, describe two semi-circles to 
form the ends of the boundary of the pen-rest. 0(9 over all these lines 
with pencil. 

Make the grrmves for the ink pots in the same tnaniier as the greove 
for the match box wp made in Exercise 12. 
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Fasten the prism to tlie bench by means of the lioldfast (Fig. 104 i. 
You should place two small pieces of wood between the holdfast and the 
prism to prevent the latter being injured. Now form the pen-rest by 
sc(K)ping out wood with the gouge in the manner shown in Fig. 104. 
Use the thumb of the left hand to (‘xert pressure with and guide the 





h'\g. 104 , 

gouge, (iouge first from one end of the prism and then from the other ; 
at first you may take off fairly large shavings, but the last stages of the 
gouging must be done by taking off very small shavings at a time. 
Finally remove by glass paper any unevenness left afte.- gouging. 
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It, is now necessary to chamfer the eci^es of 
the base of the inkstand. It will be seen from 
the side-view (Fig. 102) and from the view of 
a portion of o^ie of the corners of the base 
shown in Fig. 105 that the chamfer on the 
edges of the base does not extend the whole 
length of the edges, but stops at some dis- 
tance from the end; hence it is called a “stop 
chamfer.” .Mark the position of the chamfer 
by means of the thumb gauge. Now mark 
the positions of the ends of the chamfer by mark- 
ing from eac-h corner points at a distance (a) 1" 
along the edge, and points at a distance (/*- IF 
along each of the chamfer boiindaiy lines. Out 
rhechander by means of the chisel (Kig. lOb). 


I 

II 



FiK. ton. 
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LESSON 20. 

Tools used.— Jack Plane, Trying Plane, Tenon Saw, 
Marking Gauge, Marking Knife, Try-f^quare, P^inner 
Chiwel. 

New Tool Manipulation.— 

Exercise \7.— Lapped Halvivg Joint. 

Make sketchea of the claas inoJel and then make 
working drawings (P'ig. 107). These drawings should 
include a section of the joint through the line AR 
(Fig. 107). 

Make a rectangular prism of dimensions ll"x 
Draw the lines a, />, e (Fig. lOS^ ; all these 
shoidd he <lrawn with tlie try-square ami marking knife, 
and afterwanls pencilled over. 

Gauge on the two sides of jlie prism tlie lines d, e, 
(Fig. 108). 

By sawing and horizontal chiselling, as in Fxercise 
7, cut out grooves by removing wood, (1) between tlie 
lines h and the gauged lines d, and* (2) between the lines 
e and the gauged lines e. 

Saw the woo<l in halves along the line a, and fit the 
two halves together as shown in the conventional isometric 
sketch in Fig. 107. The pieces when thus fitted together 
form what is called a lapped hnhdiig joint. 

Ill making the grooves you must see that the 
pieces will fit tightly and yet easily enough to be taken 
apa^t. The work is good when the fit is equally exact 
when one piece is taken out, turned round, and refitted. 
The grooves are made on opposite sides of the prism so 
that when the two halves are fitted together their face 
aides will lie on the same side of the joint. 
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LESSON 21. 

Tools ased. — Gimlet, Counter i^ink Bit, Jack Plane, Trying Plane, 
Tenon Saw, Marking Knife, Try-square, Bevel, Screw driver, C( mi pass. 
Firmer Chisel . 

New Tool Manipulations. —ScreMJiugf, hoyiug with gimlet. 

Screws (Fig. 109 ) are used for holding pieces of wood together. 
Tlioy are more effective for this purpose than nails. They are specially 
useful for joining pieces which may afterwards have to be taken apart. 


(a) 



Fi^. 109 


Part of the stein of the screw is cut in the form of a spiral ; holes 
bored in the wood for the reception of the screw should be as deep as 
this spiral portion. , Two forms of screws are shown in the figure. 
From (a) has a round head, which remains above the surface of the w<x)d. 
Form (6) has a flat head ; the hole into which it is screwed should be 
widened at the outside end for the reception of the head, so that the top of 
the latter will be level with the surface. 
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The Oimlet. This f<ioI (Fig. 110) is used for boring holes in wood. 
The point, (a), is shaped like a screw and the “ shank ”, U>), has cut in it a 








Fijf. 110. 


spiral ^jroove, (c), whicli allows shavings to pass away from the cutting point. 
Two forms of gimlet are shown in the figure. Form A is the one in 
ordinary use for boring holes for the reception of screws. From H, called 
the “ auger gimlet,” is used for making fairly large holes. It has two 
small cutters, {d), above the screw; these cut the fibres of the wood as 
the tool is pushed forward. 

The Counter Sink Bit is a useful tool for enlarging the end of a hole 
made by the gimlet for the reception of a screw, so that the head of the 
screw may be sunk to such a fleptli that its top wiM be on a level with the 
surface of the wiK>d. The shape of this tool is shown in Fig. Ill, 



fig. HI. 
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Exercise IS.— Bracket, 

Make sketches of the class model aiiil then make working drawings 
(Fig. 112). 



Plan 

Fig. ui 

These drawings should include a section through the line AB. 
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Make three recta rifjiilar prisms of the followin^^ dimensions: — 

(a) «rxli"xr 
(h) 5"xlf'xf 
(c) 4Vx3"xf' 

In (a) mark out the lines shown in Fif*. 113 ; these are : — 

(1) Lines at 4;y, drawn from the centre of eacli end. 

(2) Lines for a groove of width and of depth t<» he cut on 

tlie face side. 

(3) Lines for a groove of I .J" width and of depth fn \ to he enl 

on the opposite side. 

(4) A cinde of }-" diameter ; its centre to he at a distance of ]" 

from one end. 


Kite. 113. 

In (6) mark ont the lines shown in Fig. 114 ; these are : 

(1) liines at 45^ drawn from the centre of each end, 

(2) Lines for a groove of L{" width and depth |*r". 

(3) Two circles of L' diameter ; their centres to he each at a 

distance of from the corresponding end. 




ng. 114. 
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In tci mark r)iit tlielinefi shown in 115 ; these are: — 

(1) Lines for marking 
where the corners 
o{ the platform of 
the bracket are to 
be cut oH. 

(2) liines for the 
groove. 

Saw off the corners of prism (a) along the lines (1). Place the prism 
horizontally on the bencli hook. Pore the lioles (4) witli the anger gimlet. 
In doing this be careful to keep the gimlet vertical (Pig. 116). 




Fig. 110. 
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Saw and chisel ont the ^jrooves (2) and (/I). This piece, (a), forms the 
vertical piece of the bracket. 

In prism (h) bore tlie lioles (3) with the anger gimlet, saw olT the 
corners along the lines (1), and saw and chisel ont tlm gr(M)V(‘ (2). 'Phis 
piece, (f>), forms l.he cross piece of the bracket. 

In prism (c) cut the groove (2) by sawing through the edge to a 
depth of /jj", and by vertical chiselling. Saw off the cornei*s along the 
lines (1). 

This piece forms the platform of the bracket. 

Now fit the pieces (a) and (It) together, as shown in the elevation 
drawing (Pig. 1 12). Prom the l)ack of the cross piece bore with the 
bradawl a hole at lb fora screw. Wiiien the month of this hole slightly 
with the counter sink bit (Pig. 1.17) to receive the head of the senuv, ajnl 



Fig. 117. 


screw the two pieces together. 

Fit the plafform (et to the vertical piece (a), and screw it in by two 
screws (Hj, Pig. 112), inserted from the back of piece (a). 

14 



98 


MANUAL TRAINING. 


LKSSON 2^2. 

Tools used, .lack Plano, Trying l*lane, .^larking Kiilfo, 'I'ry-sqiiare, 
Tenon Haw, Marking Gauge, Smoothing Plane, Firnior Cliisel. 

Exercise 19 —Homing Joint. 

Make Mkoteh(?H of tile class model anil then make working drawings 

(Fig. IIS). 

Make a rectangular prism 8^ x 2" x f. Oat From it two prisms 
(III 4|"xrx|",and 

{!>) H''x2"xi''. 

In (a) cut a groove f x 2" x f, at a distance ofl" from one end. 
I' ix the piece {!>) into the groove, as shown in the elevation of the drawing, 
'riiis joint is callpfl a houftintj joint. 
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LESSON 23. 

Tools used.— *Jaok riuiie, IVy Plane, 'rry-sfiuare, Marking' Knife, 
Marking Gauge, Tenon Saw, SnuKitliing Plane, Firmer (fliisel. Bradawl, 
Gimlet, Nail Punch, 1 Jammer. 

Eiercise 20.— Letter Rack. 

Make sketcJicH of the class model and tiien make workiiiir drawiiiiis 

(Fig. 1111). 



Elevation Sic^ViEW 



Plan 

Fig. no. 
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Make three prisms:— 

(а) 

(б) 3"x3rxA". 

(c) i"x3i"x^ff'. 

On tlie piece (a) draw construolioii liiieK for th<* tMid ^o'ooves ((?) 
(Fi^. Ill)), and lor the groove for the housing joint with [h), Mark llu* 
position of the centre of the small hole id), whieli is nunh* nt‘ar tlu‘ 
top of the piece ; this iiole is for suspending the letter ruek from a nail. 

Cut out the end grooves (e) by making obli(iue cuts with the tenon 
saw through the edge, and chiselling out the wood between them. Bore 
the hole (d) with the auger gimlet, and make the groove for the housing 
joint. 

On the piece (c) draw construction lines for the end grooves (/), and 
for the groove for the housing joint with (/<). Saw and chisel (Uit the end 
grooves (/), and make the groove for the housing joint. 

Fit the pieces (a),* (6), and (<*.) together and nail (a) and (c) to (/>); the 
pdsitiolis for the nails H tire shown in Fig. 119, 
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APPENDIX 

CARE OF TOOLS. 




Rust. — A tool soon beconie.s (lestroyeil if rust is allowed to form on 
Witli proper eare rust will not form on tools, but, if through want 
of attention, rust has formed, it should bo removed by 
oil and emery paper as soon as detected. In order to 
prevent tools rusling, all iron parts should be smeared 
with vaseline when the tool is jiot in use. This should 
invai ijd)ly be done before the school closes for a vaca- 
f tion ; spe(;ial vigilance will be neeiled in the Uains. 

Sharpening. A blunt tool wastes time and labour, 
and makes it impossible to do accurate work. The 
following rules are sidlicient for guidance in sharpening 
all tools in common use : - 

(u) Chisels. -When a chisel is received from the 
niak(‘r, the shape of the blade is as shown in Fig. 121). 

Sometimes the tool is foumhto be sharp enough to 
do good work at once, but as a rtde it has to be shanpened 
on the oil-stone. 'J’he oil-done (Fig. 121) is a rectangular 
Fig. 120. slab of very line sandstone. 




Fig. 121, 
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It is enoased in a wcwden box vvhidi keeps it 
clean and prevents breakage. The best form of od* 
stone is the Washita. 

To sharpen the cliisel on the oil-stone proceed 
as follows Pmipsome linseed oil on the surface of 
the stone ; this will prevent grit gathering in the 
pores of tlie stone. To sharpen the tool you liave to 
remove a small portion of the edge and so form a 
new face, called tin' “ sharpening fa(‘e,’ at an angle 
of about to the straight face. (Pig. 122.) 

In order to do this hold the to<d as shown in 
Pig. 123 and move it steadily backwards and for- 
wards, using the whole surfa<ro of the stone, and 
taking care that the edge of the tool does not dig into 



Fig 122. 


the stone. 

In order to get a sharp edge it is important to keep the tool at llie 



Ftg. m. 
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Haine an^lo arul have the whole of the new face in complete contact with 
the Htone. In this proccHs a portion of the edge will prohiibly become 
turned up, forming what is called a “wire edge.” d'o remove this the 
tool sh(udd be turned round, placed Hat (»n the stone, and. rubbed back- 
wards and forwards two or three times (Fig. 1^4.) 



Ki>f. 1-24. 


The tool is sharp*wheu the edge cannot be seen when hold up to 
the light. The stone should be cleaned with a rag before being put 
away. If, owing to use, its surface becomes uneven it should be rubbed 
with No. 3 emery paper. 

By repeated sharpening the “sharpening fiice ” becomes large, and 
so it l)eoomes difficult to sharpen it uniformly. The 'tool must then 
be ground on the grindstone until it is again of the shape shown in Fig. 
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120, after which a new small sharpening face may he formed on the oil- 
stone. The grindstone consists of a circular siah of saml-stone which 
rotates on an axle. Fig. shows a grimlstone encased in a frame, 

whiidi ])revent8*the water which is poured (»n the stone from splashing. 



Kig. V2b. 


fn the form of stone shown in the figure the water is run on to tne 
stone from a small can. The object of the water is to keep the twl 
cool and to wash away any grit during the process of gri tiding. 

15 
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To ffriiid tliu tool to tlic miiiircd angle it slioiild be placeil on the 
Htniie aa shown in Fig. l2!l>. 



It nuiy 1)0 liold iii the right hand and pressod on tho stone witii 
the left hand as tlio stone rotates. (If there is not a treadle on the stone 
a eonipanion should assist by turning the handle.) In onler that the 
stone may be worn away uniformly the tool should be moved from 
side ,to side during the process of grinding. Witliont some mechanical 
contrivance it is difH(?tdt to keep the tool on the stone at tlie right angle. 
Fig. 125 shows one useful form of grinding support. By adjusting the 
frame in which the tool is fastened nearer or further away from the 
stone, tho edge of the tool may be placed on the stone at the correct angle. 

After grinding, care should be taken to run the water off from the 
trough, as otherwise it will soften the stone. It is important to remember 
also that a stone should not be left in the sun, which makes it hard. 
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(h) Plane Irons. — Fcillowin^^ tlu* <lirecti<Mis ^iven in liORson IV take 
out tlje irons. Place tliein Hat on tlie bench and loostui tlie screw witli the 
scrcw-driver (Fig. 127). Take out the cutting iron. 



KIg. 127. 


The cutting irons of the trying and sincxitliing planes are sharpened • 
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like tlie chifiel. Fig. 128 shows how tlie iron is held wlien moved on tlie 
oilstone. 


Kig. I2H. 

In ihecuso of the (Mitting iron of tlie Jack Pland (see Fig. 08) a little 
nioi’e must he taken off the corners than off the centre of the edge. This is 
done by moving the iron backwards and forwards on the oilstone, the 
ilirwtion of the stroke being as shown in Fig. 120. 



Fig. 12». 

In the case of all three irons the “wire edge” is removed and the 
irons ai^e ground on the grindstone in the same manner as in the case of 
the chisel. 
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(c) Bradawl. — Thetwc) bevelled facof^ of this tool should be sharpened 
on the oilstone at the original angle. 

id) ScreW'driver. — The two bevelled faces of this tool should be 
sharpened on the grindstone at the oriijinal angle. Unlike the bra<la\vl 

the screw-driver, is not 

ground to a sharp edge ; 
the width of the edge 
should be a little less 
than that of tl>e groove 
(d‘ tTie screws for wiiich 
the screw-driver is in- 
tended. 

{(>) Gouge. —The 
gouges which you use 
have the bevelled edge 
on the inside. It is 
not possible therefore to 
sharpen tlioin on the flat, 
oilstone. A special oil- 
stone (tailed a slip is 
used ; the slip is an t>il- 
stone rounded to the 
shape of the tool. The 
tool is held stationary as 
shown in Fig. 130, and 
the slip nibbed along it 
until a fine edge is form- 
ed. The slip should, 
like the flat oilstone, be oiled before being used. 

The wire edje is removed by rubbing the t<f>l from side to side 
on the oilstone. 




MANUAL TRAININO. 

l-’lJItNISHINO AND EQUIPPING A MANUAL TRAINING 
WORKSHOP. 

Plan of Manual Training Workshop. 


D D W D 
















Faruiture. 
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llfKlMS— 

I 

II 

III 

IV 


Rkkkrkncrh to Plan ok Workshop. 

Workshop. 

Lavatory. 

Store Room. 

Teacher's Room. 

f 


Fiirniturk— 
W. K. 

P. H. 

C. 

T. B. 
f*C. 

T. 

A. 


Kittinos— 

W. 

n. 

B. H. 

B. 


s. 

W. S. 
p. 

J‘l. • 

G. 

R. 


! Workshop Bench (soc Fig. 182.) 

i Pigeon-hole cupboard, fop flnislu'd exerclHes and drawings 
i (see Fig. 183). 

! Chair. 

! Teacher’s Work Bench. 

; Tool Ciiplioard (see Fig. 184). 

' Teacher’s Desk. 

Almirahs. 

j 


Windows. 

Dtiors. 

Black Board. 

Two parallel rows of 4 ' wooden beading, to run along the walls ; one 
at a height of 4', and the other at a height of 7'. These are nsi^fiil 
for nailing to the wall models, pictures, drawings, etc. 

8tone shelves with glass doors. 

Woodop shelves. 

W’oodcn pegs for coats. 

Water pijlea for washing. 

! Position of griiulst>one. 

! Five rows of iron brackets for storing wood horistontally. 


The bencli hIiowd in the figure has been desi^jned for twobriys work- 
ing; at the same time a?id for four elasses working at difTeront times. Ih, 1)2, 
1)3, 1)4 are four recesses in front of which are lids, whicli may be taken off 
on opening the flap. IJy means of the flap it will be possible to have one 
recesfi open and the others closed simultaneously. Tims boys in Olass 
I use recesses Dj (one on each side of the bench) ; boys in Class II use 1)2, 
and so on. 

The special advantage of this recess arrangement is that the boys in 
a particular class, while having access to their own firawings and models, 
are unable to interfere with those of boys of other classes. « , 

The cupboards for tools are to be fitted to take the totds shown, but 
the tools are otherwise provided for. 
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(b) Pigreon hole cupboard : 



This Clipboard is used for storing the drawing boards aucl the 
finished work of the different classes. Its size is 8' x 5 '6" x I'fV'. 

The part in which the drawing boanls are stored should have doors 
(a, a) opening independently of the part in which completed work is stored. 
The sketch shows the general arrangement of pigeon holes for drawing 
boards and completed work respectively. 




(e) Tool cupboard r 
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Size : 7 ' x ;Vx with one shelf 2 feet from floor. 

The tloors, sides, and hack of this cupboard should be liitetl to 
take tlie tools which are common to the class. The space under the slielf 
may be used for storing glue-pot, boxes of nails, etc. 'I’he (iguie shows 
the sides, doors, and back litte«l with P)ols. b'ig. 135 is a photograpli of 
this (!upboar<l lilt(‘<l with more tools than are slu)wn in Fig. 134. 



h'i^. l»5. 



MANUAL TIUINING. 11.1 


EQUIPMENT HEQLIIliEi) FOlt A CLASS ()K PUPILS, 

(a)— N on-Consumaiu.k. 

(1) — Oiip ItcMu per pupil. 'L\) be stored in the Work Heuelies. 


1 • 

Hescription. 

Particulars. 

Number 

required. 

ItUo. 

Uemarks. 

1 Jack Plane 

• 

16 X ‘If; 2 iron 

80 ... 

Its. a. p. 1 

2 4 0 each. 

2 , Smoothing Plane 

8" ; 2^'' iron 

30 ... 

1 14 0 „ 


8 Try-squarc (\v o o d o n 
stock) ... 

7r' ... 

.HO .. 

1 0 0 „ 


4 ^Marking knife (handled; 

r 

80 ... 

0 7 0 


5 Foot rule (Ht^el) 

12' 

80 ... 

1 10 0 „ 


• 

6 Marking gauge 

• 

80 ... 

0 6 0 „ 


7 Tenon-saw 

Hlucd h.ack 10' | 

80 ... 

1 

1 12 0 „ 


8 Hammer ... 

No. 2 ... ; 

.HO ... 

0 10 0 „ 


ii Mallet 

... i 

i 

i 80 ... 

0 8 0 „ 


10 Screw-driver 

6" 

; 80 ... 

0 8 0 „ 

U Firmer chisel 

r ... : 

1 

80 ... 

240 dozen. 

• 


ft 1 „ „ 

r ... 

80 .. 

« 0 0 „ 


18 

i" ... 

80 ... 

1 

4 « 0 „ 1 

i 

14 ' Bench hook 

... 

80 ... 

* 

From lia za;tr 

1 

15 ; Nail Punch 

1 

A" - 

80 ... 

0 4 0 each. 
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Non-Consumable— ( contt?me<f). 


(2)_Connnou to the class. Tools to be stored in the Tool Cupboard 


Serial 

No. 

lloHoription. 

ParticularM. 

Numlier j 
required. 

1 

i 

1 

Heimirks. 





Uh. a. 

p. j 


18 

(Iriiulstoiie 

I«"x8" ... 

1 ... 

:i 12 

ft each. 



(or ill trough) 

... 


18 14 

ft .. 


17 

Trying piano 

20"x8"x.HP' 
deep, and 2p' 

6 ... 

4 4 

0 . 




iron. 





18 

Rip Hjiw ... 

28" 

I 

2 8 

0 

For Teacher. 

19 

C/roHH-oui Haw 

22" 

1 ... 

2 6 

ft M 


20 

Panel Haw 

18" ... 

2 ... 

1 12 

ft M 


21 

TrV'Hqunre (wocmIoii 
H tock) ... 

12" 

2 ... 

1 4 

0 .. 

,, ,, 

22 

(/iitting gauge 


1 ... 

0 ft 

• 

ft 

• M 

2« 

Axe 

3.1" 

i ... 

2 0 

• 

ft M 

M M 

24 

Holdfant (0. Cramp) ... 

8" 

8 pairs 

1 12 

0 pair. 


2.'i 

Saw tile (triangular) .. 

y 

0 ... 

1 10 

ft doKen. 

For Teacher. 

28 

Bevel square 

ft" 

10 ... 

1 8 

0 each. 


27 

(yompaHHOH (wing) 

8" 

5 ... 

1 4 

0 „ 


28 

PulrH of pliers (Hat 
nose) 

6" 

2 ... 

1 

0 14 

ft „ 


29 

Auger gimlet 


1 12 ... 

8 0 

ft doisen. 1 


80 

.Starrett’s nail setH ... 

No. 5 ... 1 

2 ... 

0 7 

0 each. . 


81 

Straight <Migo (hUhjI)... 

24"xip' ... ! 

1 ... 

8 0 

• 

0 „ 

I 

For Teacher. 

82 

Scrapers ... 


2 ... 

1 12 

0 i 

»» ft 

88 

Pile cleaner 

No. 1 

2 ... 

0 10 

0 „ 


84 

Stock books 

... 

2 ... 


... 

From Daftari, 

86 

Countersink bit 


r> ... 

0 9 

ft each. 


88 

Bradawls ... 

Various 

18 ... 

1 2 

ft dozen. 

i 

1 

87 

Spare blades for brad- 
awls 

Various 

18 ... 

0 7 

0 „ 

i 

1 

88 

Oilstone in case 

7'’xir 

8 ... 

1 12 

0 each. 


89 

Olltftone slip 

... 

8 ... 

0 14 

0 
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{hy-CmnmMu.E. 

(To 1)0 renewed each your.) 
1 — Getieml. 


Serial 

No. 

• ■ 

Description. 

Particnlnrs. 

1 

. XuinlM^r 
j required. 

1 

Kate. 

I 

Remarks. 





iis. a. p. 


P 

* French wire nails 

.. 1 ... 

; 4 lbs. ... 

0 6 n 

per lb. 

2 

II II II 

1 in 

2 lbs. ... 

0 0 0 

per lb. 

8 

Glass paper 

.. ! No. 1 ... 

1 

8 qrs. ... 

0 9 0 

per qr. 

4 

Froery cloth 

.. > .Vo. 1 ... 

r»qrs. ... 

12 0 

per qr. 

5 

! 

Lalieis for aflixinu to ' 





Models ... 


100(» ... 


1 Fromliazaar. 


• 

i* 




8 

Dusters ... 


.8 doz. ... 



i 

7 

Linseed oil (boiled)^ 

i 

1 4 pints. 

i 

1 


8 ; 

Vaseline ... 


1 i 

' 2 lbs. ... ' 



9 i 

Towels 


1 

0 

... 

1 

j ♦» II 

10 

Soap 

! 

. i • 

4 lbs. ... 


•1 II 

11 

Paste (for pastin 



• 


• 

paper) ... 


2 bottles i 


»» II 

18 

Attendance Register 


1 


From Daftsri. 





• 


18 

Diarj 


1 


i> n 

14 

i 

Mark Register 


1 1 


*H If 
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(J< )Nsu M A B LK — (continued ). 
(To ho roiiowod oaoh yoar.) 
2 — Wood. 


Soriftl 

No. 

DoHcription. 

. i 

Particulars. 

Quantity 

rocjuiroil. 

! 

|l 

1 ’ Remarks. 

1 

Niin Ch:unboli or Bakiiiii ... 

In planks, 

1" thick 

1 

1 12 cu. ft. 

From Bazaar. 


Tun ... ... : 

Ml 

2 »♦ 


1 ” ” 

H 1 

Mango 

1" 

1 

1 

! M U 

4 

ShiHliain 

1" 

1 M 

»» M 

r» 


2" 

1 M 

• 


0 

Unldn 

. 1" 

‘) • 

• »♦ 

n • 

7 

Toak 

: 1" 

1 „ 

« 

1 

»» »> 

i. 


NOTM*-Th9 tools mentioned In the above lists may be ppooured from 
Messps. T. B Thomson & Co., O, Esplanade East, Calcutta. 



OUARX OK 'I’HE ORAOEO tlXERClSES THE COURSE. 

This table shows the tool manipulations involved iri making the exercises of the 
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